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Abstract: The effectiveness of relaxation training on general health and fitness factors influencing the 
balance of elderly women were examined. Experimental and quasi-experimental was our methods . 120 
healthy women aged over 60 years were randomly assigned to three groups of water (40) Yoga (40) and 
control group (40). General Health Questionnaire, Stork Test in order to measure mental health and Wales 
Test for  static balance, flexibility was used. Up and down stairs test to measure dynamic balance to measure 
muscle strength in the lower body and legs standing chair was used. One-way ANOVA and t-test were used 
for data analysis. The results showed that water exercise can improve dynamic balance, muscle strength, 
static balance, and depression, but did not cause significant changes in the variable flexibility. On the other 
hand yoga significantly improved muscle strength, dynamic balance, static balance and subscales 
depression (p ≤ 0.001). The mean scores of anxiety and depression in the yoga group better than the control 
group. As a result, the use of water exercise and practice yoga leads to improved cognitive static and 
dynamic balance, muscle strength in the lower extremities and some mental health subscales of anxiety, 
depression and social functions.  
Keywords: The general health questionnaire, Stork test, dynamic balance, static balance,  muscle strength. 
Introduction 
Although reaching old age is considered to be one 
of the major human progress, but unfortunately 
most people who reach old age suffered in a 
number of diseases and serious health problems 
(5). The style of  life can be positive effect on the 
health of people in old age. Older people due to 
some limitations in terms of physiological, physical 
and motor are not able to do any kind of activity. 
For example, isometric exercise for older people, 
especially those who suffer from heart disease and 
circulatory system are not recommended (8). Thus 
the need to plan appropriate training programs to 
increase the physical and mental state of this group 
of the population will be greater. Generally, there 
are certain exercises in Southeast Asian countries, 
mostly elderly people in these countries to promote 
physical fitness and mental health uses these 
methods. The relaxation mechanism can have a 
significant impact on the mental health of older 
people. Many researchers believe that walking can 
improve and maintain physical health and 
psychological status of the elderly (14,12). Yang 
Lim and colleagues (2009) research under the 
influence of yoga exercises on fitness and 
emotional state of elderly Koreans came to the 
conclusion that these exercises can be very 
important role in the physical and mental health 
intervention for this group of the society (15). 
Chang and colleagues (2004) found that activities 
such as walking, yoga, aerobics and stretching can 
reduce psychological disorders and behavioral 
problems like falling (7). While Jeffrey et al (2001) 
reported the implementation of physical fitness 
training did not improving balance and walking 
ability of elderly people (9). In another study by 
Ligh et al (2012) was a result of the exercise in the 
water can reduce the crash of falling in the elderly 
(11). This suggests the importance of exercise in 
water for seniors due to muscle atrophy and 
degeneration of the skeletal not normally be able to 
do physical exercises and in this case there is the 
chance of injury. But as already mentioned, water 
sports suitable option is to stay away from harmful 
situations. On the other hand, yoga for seniors is far 
from any physical pressure and can motivate them 
to promote physical activity and improve quality of 
life for seniors independent and prevent damage 
caused by the fall in them. The purpose of this 
study was to compare the efficacy of yoga 
exercises in the water and on general health and 
fitness factors influencing the balance of elderly 
women. 
Methodology  
The method of quasi-experimental study with two 
experimental and one control group was used. A 
research project is specified in Table 1. The 
population of the study consisted of elderly women 
aged over 60 years and in 22 districts of Tehran in 
parks operate (with a mean age of 65/5 ± 3/2 The 
subjects included in the selected areas and the 
dominant cluster sample (after selecting randomly) 
in the park and swimming pool are placed under 
the research interventions. Questionnaire that 
contains information about the history of the sport, 
Physical activity, illness and psychological 
disorders was distributed among subjects and 
subjects with a particular disease or a history of 
regular activity were excluded from the study. To 
determine the amount of physical activity and 
energy expenditure during the day, in the form of 
physical activity were used. People who went to 
amusement parks and sports have paid to randomly 
divided into three groups (two experimental groups 
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and one control group) were assigned. The first 
experiment group was yoga relaxation and the 
second experimental group was done exercise 
protocol in the waters and the third group was 
seeking his daily activities. Those subjects who 
were absent for more than one session to attend 
training were excluded from the study cycle. 
Table 1. Research plan 
Groups 
Applied research 
intervention 
Post Test 
Experimental Group 1 
(Yoga) 
Training intervention 
Mental health test and dynamic balance, static 
balance, strength and versatility 
experimental groups 2 
(water sports) 
Training intervention 
Mental health test and dynamic balance, static 
balance, strength and versatility 
Control Group - 
Mental health test and dynamic balance, static 
balance, strength and versatility 
Applied training program based on the Protocol of  Yoga (traditional training of Korea) which consists of three 
stages. Movements begin with a series of exercises that may be leading to the draft relaxes the body and 
relaxation (warm up phase). Stretching warm up the motor 47 and 40 move in a sitting position (to improve 
muscle strength) and 7 of movement (to enhance balance and flexibility) were performed in the standing 
position. The breathing exercises to increase blood flow in the body and finally a series of motions were 
controlled cooling  (It is believed that the situation will improve and calm the mind). Time was 45 minutes per 
session and 2 times a week for 4 months. The purpose of this exercise was to improve flexibility, balance and 
strength in sitting and standing . 
Table 2. Yoga Protocol 
Four months 
2-week session 
(45 minutes per 
session) 
Warm up exercises (30 
min) 
Respiratory movements (5 
min) 
Cool-down exercises (10 
minutes) 
Perform the movements of 
flexion, extension and 
rotation of the neck, arm, 
shoulder, and knee, ankle, 
foot (three times each 
movement) 
Subjects lying in a state of 
respiration is done slowly so 
that the function of the nose 
and exhale through the nose 
to the tail action occurs. 
Consisting of 9 low-intensity 
movements that have been 
done to improve flexibility. 
(Every move three times) 
 
Water Exercise Protocol 
Each session consists of 45 minutes of exercise in 
the water, the 2-week session lasts for 4 months. 
The maximum rate of 40% of maximum heart rate 
was maintained. 
Data collection methods and instruments 
Subjects for the study of public health, general 
health questionnaire of 28 items was used. This 
questionnaire by Goldberg and Hiller (1979) and 
has 4 sub-scales of physical symptoms (either an 
individual student in physical condition with no 
health or safety requirements), anxiety and sleep 
disorders (unpleasant with terms such as worry, 
anxiety, fear), social functioning (thinking of the 
individual in relation to its social function in the 
community and in relation to others) and 
depression (a mood disorder characterized by 2 
major disappointment and it's sad, in addition to 
feelings of inadequacy and worthlessness is 
characteristic of the 2) the reliability and validity in 
more than seventy countries between (r=0/92 - 0 
/82) met in various groups (2). 28 general health 
questionnaire form filling material has the 
advantage that it is designed for all members of 
society. General Health Questionnaire score for 
each subject can be between zero and a maximum 
of 84. Higher scores on this scale indicate greater 
severity of the impairment test. Options selected 
first and fourth, respectively, are given scores of 
zero to 3. 
Stork test for measuring static balance in seconds 
and hundredths of seconds. Hands on the sides of 
the iliac crest and the trainer sign subjects superior 
heel off the ground, and so that it can maintain its 
balance. During the balance, leg, chest reliance 
should never be moved from the original location. 
This test was performed three times and the best 
time to be recorded. 
Box measuring flexibility (Test Wales) in cm. 
Students sitting on the floor with legs fully 
stretched and flexible feet to meter box window. 
Bending the body forward without bending the 
knees with the fingertips of both hands on the 
levers of the box as much as possible to move 
forward. In this test, slowly bend forward and 
impulsive movements are scaled ruler on the 
degree of bending was measured in cm. 
Test to measure dynamic balance going up and 
down stairs. Seven subjects with a seat height of 20 
cm above and below the trend. A person with one 
leg with the other leg raised and subsequently took 
over the chair. Then the lower leg and the other leg 
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lowers. Each time the cycle was repeated once. 
When students did this seven times, a score time 
was record (10). 
Chair stand test: used to measure muscle strength 
in the lower body and legs were used. Subjects 
while sitting in a chair, within 30 seconds should 
be standing up and sitting back to back. The mean 
number of moves in a cycle time of 30 seconds is 
considered as the final record (reliability obtained 
for Women 0/92 and 0/84 was obtained for males 
(10). 
To analyze the data, descriptive and inferential 
statistical methods were used. In the descriptive 
statistics using mean, standard deviation, the 
smallest and the largest number of data were 
described. The statistical test of homogeneity of 
variance was used to determine KS. Independent t-
test was used to compare the differences between 
the groups in each group for each of the dependent 
variables obtained. 
 
Results 
As shown in charts 1 and 2 a significant difference between the static and dynamic balance test scores was seen 
in pre-test (p ≤ 0.001). 
Chart 1. Comparison of static balance between experimental and control groups with a one-way analysis of 
variance tests 
 
Chart 2. Comparison of dynamic balance between experimental and control groups with a one-way analysis of 
variance tests 
 
Table 3. Comparison of the factors of power and control between experimental groups and flexibility with a 
one-way analysis of variance tests 
Groups 
 
Factor 
 
Pre-Test 
Mean ± standard 
deviation 
Post-Test 
Mean ± standard 
deviation 
p 
Water 
Training 
S
tr
en
g
th
 
41/0±41/7 13/1±13/11 *01/0 
Yoga 34/0±41/6 13/1±13/8 *02/0 
Control 1/2±11/7 23/0±23/6 19/0 
Water 
Training 
F
la
x
ib
il
it
y
 
8/3 ±8/22 9/3±9/23 49/0 
Yoga 3/1±8/21 9/2±9/21 52/0 
Control 01/2±01/22 3/2±2/22 39/0 
** 
* 
0
5
10
15
20
Water Training KSD Control
St
at
ic
 B
al
an
ce
(s
))
 
Post
Test
** *** 
0
5
10
15
20
Water Training KSD Control
D
yn
am
ic
 B
al
an
ce
(s
) 
Pre_Test
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Table 4. t-test to compare the mean scores of the groups in general health variables 
Variable Group 
Mean ± standard 
deviation 
sig 
Physical 
Characters 
Yoga 05/0±73/0 
16/0 Water Training 04/0/±71/0 
Control 06/0/±72/0 
Anxiety 
Yoga 86/0/±09/4 
*04/0 Water Training 36/0/±09/3 
Control 06/0/±9/1 
Social 
function 
Yoga 5/0/±29/4  
Water Training 12/0/±9/3 
14/0 
Control 23/0/±12/4 
Depression 
Yoga 06/0/±39/0 
*001/0 Water Training 13/0/±28/0 
Control 36/0/±34/1 
The test results showed that the significant 
difference between anxiety factor in research 
groups in Tukey test . In both the experimental 
group significant improvements were found in 
compared to the control group (in the water 
training  group  p=0/04 and  Yoga group p = 0/03). 
Also Test results showed that there were significant 
differences between the Depression study in 
groups, So both the experimental groups was 
significantly improved compared to the control 
group (in the water training  group  p=0/01 and  
Yoga group p = 0/03).  
Discussion and conclusions 
Significant results in water and yoga exercises on 
static and dynamic balance of elderly confirm the 
contract. The results obtained after applying the 
water and out of the water exercise for improving 
balance in older people, in line with the findings 
Sadeghi et al (1388) (3), Ligh et al (2012) (11) and 
Silva et al. (2010) is that they all reported improve 
balance after applying training programs (13). 
Changes in body composition that occur as a result 
of physical activity can reduce body weight. This 
can also be effective in saving the balance.  
Possible reasons include improved balance, 
increased exercise-induced neural adaptations such 
as the use of more efficient neural units, the 
reorganization of the somatosensory cortex, 
synaptic connections increased power efficiency, 
increased activation of the nervous system, can be 
mentioned. The loss of inhibitory neural reflexes, 
decreased strength of neural pathways to improve 
impulse conduction transfer facilities are important 
inputs for each of the senses. Training in water may 
be involved in stabilizing the senses and provides 
balance to challenge the system this way is 
effective in improving balance in older people. The 
results showed no significant difference between 
two groups of equilibrium existence results 
guarantee against Dengue Cook et al (2008) 
reported no significant difference in scores between 
the two groups equilibrium, respectively. Possible 
reasons for this inconsistency may be the time 
period between the present study and the nature of 
the exercise protocol. Another possible reason 
could be that the difference in the number of study 
subjects and healthy subjects of both dengue Cook 
et al study, 25 patients with a history of stroke, but 
the subjects of the present study, 40 women were in 
healthy middle aged. These findings are consistent 
with results of Yang et al. (2009) (15) is a positive 
effect of resistance training and yoga (exercise with 
a mechanism of action similar to yoga) in the 
elderly reported improved dynamic balance. Chang 
et al.'s (2004) research found that activities such as 
walking, yoga, aerobics and stretching can reduce 
psychological disorders and behavioral problems, 
such as the fall. Javahery (1388) concluded that 
The effect of static and dynamic balance 8 weeks 
of exercise training in older men in the water to be 
examined and aerobic exercise and balance in 
elderly women had a significant impact on the 
present findings (1). While Cromwell et al (2007) 
reported that implementation of physical fitness 
training do not improving balance and walking 
ability of elderly people. The results showed that 
among the four components were compared in two 
groups of active seniors, anxiety and depression, 
according to water exercise improves. In general, 
water fun environment to another environment will 
tend Most especially the elderly, to exercise this 
environment. Addition of water to allow seniors to 
increase range of motion without breach or do 
damage. This can help improve posture and social 
control more effective. Probably one of the other 
factors is affecting the balance In this study can 
improve the mental state. Since psychological 
factors such as fear, anxiety, stress, depression and 
decreased self-esteem and subsequent aging and 
implement physical activity provides affect older 
people. However, studies have shown that physical 
activity can affect individuals in improving mental 
health and quality of life (4). 
The results showed that both exercise protocols can 
be improved muscle strength in the lower 
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extremities. Important role in maintaining this 
balance and prevent falls in elderly will. Therefore, 
elderly people who due to some limitations in 
terms of physiological, physical and motor are not 
able to do any kind of activity can be used to 
isometric exercise and yoga exercises in water 
sports activities. Exercise for older people, 
especially those who suffer from heart disease and 
blood circulation is not recommended. Decreased 
strength, flexibility and cardiovascular endurance 
and muscular, all steps will help to change the 
patterns and potential factors for falling. Select a 
program of aerobic exercise in water can 
compensate for failure in these areas. One of the 
most important ways to reduce falls among the 
elderly, maintaining a physically active lifestyle 
that this can be best done through exercises in the 
water. 
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